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ON THE  CHARACTER OF  THE
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In order to distinguish wave-frequencies, whose difference is small, a correspondingly long series of waves is necessary; and of no finite train of irregular vibrations can it be said that waves of a certain frequency are present, and waves of a frequency infinitely little different therefrom absent. Neither can the proportions in which the two are present be assigned.   In professing to assign these proportions, (5) and similar formulae make assertions not directly supported by experiment.   In a sense all the formulas of mathematical physics are in this predicament; but here the assertion is of such a nature that it could not be tested otherwise than by experiments prolonged
over all time.
In practice it is not time that brings the limitation, but the resolving power of our instruments.   In gratings the resolving power is measured by the product of the total number of lines and the order of the spectrum under examination*.   It will be allowing a good deal for the progress of experiment if we suppose that in measurements of energy it may be possible to discriminate wave-lengths (or frequencies) which differ by a millionth part. But a million wave-lengths of yellow light would occupy only 60 cm., and the waves would pass in 2 x 10~° seconds!    Waves whose frequencies differ by less than this are inextricably blended, even though we are at liberty to prolong our observations to all eternity.
At any point in the spectrum, of a hot body there are, therefore, mingled waves of various frequencies lying within narrow limits.    The resultant for any very short interval of time may be identified with a simple train, whose amplitude and phase, depending as they do upon the relative phases of the components, must be regarded as matters of chance.   The probability of various   amplitudes   depends  upon the principles  explained in a former communication, " On the Besultant of a large mrrnber of Vibrations of the same Pitch and of Arbitrary Phase |."    After an interval of time comparable with 10~fl second the amplitude is again practically a matter of chance; so that during the smallest interval of time of which our senses or our instruments could take cognizance, there are an immense number of independent combinations.   But, under these circumstances, as was shown in the place referred to, we have to do merely with the sum of the individual intensities.
In his excellent memoir, Sur le mouvement lumineuxl, M. Gouy suggests that the nature of white light may be best understood by assimilating it to a
* PM. Mag, Yol. XLVII. p. 200 (1874).   [Vol. i. p. 216.]
t Phil. Mag. Aug. 1880.   [Yol. i. p. 491.]
J Journ. de Physique, 1886, p. 354. I observe that M. Gouy had anticipated me (Enc. Brit. xxiv. p. 426 [Yol. in. p. 60]) in the remark that the production of a large number of interference-bauds from originally white light is a proof of the resolving power of the spectroscope, and not of the regularity of the white light. It would be instructive if some one of the contrary opinion would explain what he means by regular white light The phrase certainly appears to me to be without meaning—what Clifford would have called nonsense.e of Refrangibility of Light."    Phil. Trans. 1852. 14
